Increase uric acid levels have been found in oxidative stress. Urate radicals do not react with oxygen to form another peroxy radical, thus increasing the efficacy of uric acid as an antioxidant. Therefore, this study is designed to measure the level of uric acids and find out the relationship of uric acid with superoxide dismutase in induced hyperuricemic model. Forty male albino rats with an average weight of 180 ± 2 g were selected. The rats were grouped. The animals were fed on standard diet and given tap water ad libitum until treatment. Albino rats were divided into four groups. Group A (10)-control given only standard diet, group B (10) fed on 60% fructose with standard diet, group C (10) fed on fructose, standard diet and intraperitonially oxonic acid 250 mg/kg and group D (10) only on injection intraperotonially oxonic acid 250 mg/kg. At the end of study 10 mL of blood was drawn from heart of rats. Then blood was estimated for superoxide dismutase and uric acids done by kit methods randox-manual/Rx monza UA230/UA 233. Results: In Group C superoxide dismutase was found to be 32% (244 ± 2.23 mg/dL) more than control. In the same group the uric acid concentration was highly significantly correlated with control. Conclusion: The uric acid concentration increases when we take fructose up to 60% in our diet. It also increases superoxide dismutase concentration. More than this value may have inverse effect on the uric acid level and its role as an antioxidant may become inversed.
Introduction
Free radical can be defined as any molecular species capable of independent existence that contains an unpaired electron in an atomic orbital [1] . They are capable of triggering chain reactions which can damage the different cell constituents.
The most important free radicals in many disease states are oxygen derivatives, particularly superoxide and the hydroxyl radical. Superoxide is formed from several molecules by oxidation including adrenaline, flavine nucleotides, thiol compounds and glucose. Superoxide is also produce during important biological reactions including electron transport chain in mitochondria [2] .
In order to check free radicals formation to avoid oxidative stress, body has different anti-oxidant defense systems. An antioxidant can be defined as: "any substance that when present in low concentrations compared to that of an oxidisable substrate significantly delays or inhibits the oxidation of that substrate. The physiological role of antioxidants, as this definition suggests, is to prevent damage to cellular components arising as a consequence of chemical reactions involving free radicals [3] . Superoxide dismutase is believed to serve as first line of defense against toxicity of superoxide radicals. Also takes part in cell signaling regarding to reactive oxygen species levels [4] . Superoxide is one of the main reactive oxygen species in the cell and as such, SOD serves a key antioxidant role. The physiological importance of SODs is illustrated by the severe pathologies evident in mice genetically engineered to lack these enzymes. Mice lacking SOD2 die several days after birth, amid massive oxidative stress [5] Mice lacking SOD1 develop a wide range of pathologies, including hepatocellular carcinoma [6] an acceleration of age-related muscle mass loss [7] , an earlier incidence of cataracts and a reduced lifespan. Mice lacking SOD3 do not show any obvious defects and exhibit a normal lifespan, though they are more sensitive to hyperoxic injury [8] .
Uric acid now is not considered as merely a metabolic waste. It has been proposed that increase in life span observed in human evolution to some extent might be due to protective action of uric acid [9] . Increase uric acid levels have been found in oxidative stress and ischemia which might be compensatory mechanism of protection against free radicals [10] . Urate radicals do not react with oxygen to form another peroxy radical which is seen with the ascorbic acid, thus increasing the efficacy of uric acid as an antioxidant [11] . Uric acid cause inactivation of Nitric oxide and peroxynitrite radicals [12, 13] . Another important function of urate is found in its ability to form chelating agents with transition metals ions like iron and copper thus scavenging them. We carried out a study to assess the relationship of uric acid with superoxide dismutase in an induced hyperuricemic rats.
Methodology
Locally bred forty (40) male Albino rats with an average weight of 180 ± 20 g were purchased. The rats were grouped and housed in environmentally controlled room (ambient temperature 24˚C ± 2˚C and relative humidity of 55% ± 5%) in the animal house and acclimatized for 07 days. The animals were fed standard diet and given tap water ad libitum until treatment. The protocols for experimentation was approved and performed in strict accordance with the Guide for the care and use of laboratory animals (Institute of Laboratory Animal Resources on Life Sciences, US National Research Council, 1996) and the Institutional Animal Ethical Committee (IAEC) of Baqai Medical University, Karachi. Pakistan. The cage size was 8" × 18" × 10" to keep a group of 5 animals in the cage to prevent from cannibalism.
Sodium Tungstate 10%, 2/3N sulphuric acid, 10% sodium bicarbonate, LiCO 3 , 40% Formaline, Acetic acid, Fructose, Oxonic acid. Spectrosol grade reagents and acids from B.D.H., Poole, UK, were employed. All purified enzymes, coenzymes, substrates, standards and buffers will be purchased from Sigma Chemicals Company, USA. All other chemicals were of analytical grade and will be procured from SRL and Qualigens, USA.
All animals housed in standard conditions were initially fed standard diet and allowed adaptation of one (1) week. Albino rats were divided in four (4) groups: A, B, C & D.
Group A: Ten (10) male albino rats as Control were kept as control and were fed standard diet and water ad libitum for 10 weeks. Group B: Ten (10) male albino rats [F] were fed 60% fructose mixed in standard diet and water ad libitum for 10 weeks. Group C: Ten (10) male albino rats [FO] were fed 60% fructose mixed in standard diet and water ad libitum for 10 weeks. They were also injected intraperitonealy oxonic acid 250 mg/kg every third day for 10 weeks. Group D: Ten (10) male albino rats [O] were injected intraperitonealy oxonic acid 250 mg/kg every third day for 10 weeks. They were fed standard diet and water ad libitum for 10 weeks. Body weights were measured at the commencement and at the end of study. The amount of diet was measured before giving and then subtracted from the amount of food left over daily. At the end of study, rats were dissected in a nearby room separate from experiment area. Approximately 10 mls of blood was drawn from heart using disposable syringe. 8 mls of blood was transferred in heparinized tube, mixed and centrifuged to separate plasma and divided in two epindorf cups for estimation of uric acid and SOD done by kit methods by randox-manual /Rx monza UA230/UA 233.
Results

Graph 1
It demonstrates the comparison of mean plasma uric acid levels of Control with rest of the groups. Mean plasma level of uric acid of Control is found to be 1.97 mg/dL (±0.09). Group "F" (fructose) showed mean plasma uric acid of 3.15 mg/dL (±0.17). This reflects that uric acid was raised to 37% in rats which were exposed to diet comprising 60% Fructose than control. On comparing both groups i.e., Control with Group "F" (highly significant statistical correlation (P < 0.001) was observed.
The mean plasma uric acid levels of Group "O" 
Graph 1. Comparison of serum uric acid levels of all study groups.
Copyright © 2012 SciRes. PP (oxonic acid) was 3.63 mg/dL (±0.22) which is 45% higher than Control. The probability calculated was highly significant (P < 0.001) when both groups were evaluated. While comparing Group "F + O" (Fructose + Oxonic acid) with Control, highly significant correlation was observed (P < 0.001). It was due to high mean plasma serum uric acid level of Group "F + O" which was 4.41 mg/dL (±0.14). The combination of fructose with uricase inhibitor, Oxonic acid raises uric acid to 55% from control and this level is highest of all these groups.
Graph 2
It shows the comparison of mean plasma SOD levels of Control with rest of the groups. Mean plasma level of SOD of Control was found to be 165.15 mg/dL (±2.65). Group "F" (Fructose) showed mean plasma SOD level of 176.65 mg/dL (±2.60) reflecting SOD levels were raised to 6.5% in rats which were exposed to diet comprising 60% Fructose. On comparing both groups i.e., Control with Group "F" significant statistical correlation (P < 0.01) was observed. The mean plasma SOD levels of Group "O" (oxonic acid) has been measured to 181.2 mg/dL (±3.52) which is again 8% more than Control. Therefore, significant (P < 0.01) correlation was observed on comparison of both groups.
While comparing Group "F + O" (Fructose + Oxonic acid) with Control, highly significant correlation was observed (P < 0.001). It was due to high mean plasma SOD levels of Group "F + O" which was 244 mg/dL (±2.23) which is highest of all these groups. In this group SOD was 32% more than control which might be due to antioxidant action of uric acid.
Discussion
One of the important features of this study was the method by which hyperuricemia have been induced in animal model. The group B was given fructose, group D was treated with "oxonic acid" and group C was offered both fructose and oxonic acid (G = Fructose + Oxonic acid). The principle hyperuricemic factor in this study was fructose as it is extensively used in beverages and food. Its a rather controversial factor as number of studies both animals and human, are in the favour that fructose can induce hyperuricemia [14] but many studies have opposed this hypothesis [15] and even mixed response has been shown [16] . Present investigation has tried to verify this theory. Very few studies have used this combined model of fructose plus oxonic acid. In order to make conditions similar to human, uricase inhibitor oxonic acid was incorporated to abolish the effect of this enzyme in rats. Also these different regimens were used to establish the extent of hyperuricemia caused by fructose.
Superoxide dismutase levels were found to be raised in all three groups in comparison to control. The highest level was observed in group C of 244 mg/dL as shown in graph 1. They were 32% more than the control. This was in agreement with H. Ulrich Hink and Nalini Santanam et al. The possible explanation can be drawn from number of studies showing that superoxide dismutase during catalyzing dismutation of 2 to H 2 O 2 can form copper bound hydroxyl radical from hydrogen peroxide H 2 O 2 [17] . Hydroxyl radical when gets bounded to SOD, then it can attack adjacent histidine residue which is attached to copper resulting in inactivation of both SOD1 and SOD3 [18] . This might be prevented when small anions or reductants including Uric acid are co incubated [19] as shown in graph 1 the comparison of mean plasma SOD levels of Control with rest of the groups. Mean plasma level of SOD of Control was found to be 165.15 mg/dL (±2.65). Group B (Fructose) showed mean plasma SOD level of 176.65 mg/dL (±2.60) reflecting SOD levels were raised to 6.5% in rats which were exposed to diet comprising 60% Fructose. On comparing both groups, i.e. Control with Group B significant statistical correlation (P < 0.01) was observed. The mean plasma SOD levels of Group D (oxonic acid) has been measured to 181.2 mg/dL (±3.52) which is again 8% more than Control. Therefore, significant (P < 0.01) correlation was observed on comparison of both groups.
While comparing Group C (Fructose + Oxonic acid) with Control, highly significant correlation was observed (P < 0.001). It was due to high mean plasma SOD levels of Group "F + O" which was 244 mg/dL (±2.23) which is highest of all these groups. In this group SOD was 32% more than control which might be due to antioxidant action of uric acid.
It has been suggested that in group C there was significant increase in the concentration of uric acid. This was in accordance with some studies done on human that high dietary intake of fructose contributes significantly to hyperuricemia [20] . In a large study in the United States, consumption of four or more sugar-sweetened soft drinks per day gave an odds ratio of 1.82 for hyperuricemia [21] . Increased production of uric acid is the result of interference, by a product of fructose metabolism, in purine metabolism. This interference has a dual action, both increasing the conversion of ATP to inosine and increasing the synthesis of purine [22] http://en.wikipedia.org/wiki/ Hyperuricemia-cite_note-pmid8213607-14. Fructose also inhibits the excretion of uric acid, apparently by competing with uric acid for access to the transport protein SLC2A9 [23] . The effect of fructose in reducing excretion of uric acid is increased in people with a hereditary (genetic) predisposition toward hyperuricemia and/or gout [22] .
Starvation causes the body to metabolize its own (purine-rich) tissues for energy. Thus, like a high purine diet, starvation increases the amount of purine converted to uric acid. A very low calorie diet without carbohydrate can induce extreme hyperuricemia; including some carbohydrate (and reducing the protein) reduces the level of hyperuricemia [24] . Starvation also impairs the ability of the kidney to excrete uric acid, due to competition for transport between uric acid and ketones [25] . Many studies are controversial to our results all were done on human some supported that high doses of fructose (200 g/day for 2 weeks) raise the blood pressure and cause the features of metabolic syndrome. Some suggested that lowering of the uric acid level prevents the increase in mean arterial blood pressure. Excessive intake of fructose may have a role in the current epidemics of obesity and diabetes [26] . Some authors also suggested that increased dietary fructose was not associated with increase uric acid level [27].
Conclusion
The uric acid concentration does increase when we take fructose up to 60% in our diet, e.g., beverages soft drinks.
It also increases superoxide dismutase concentration. It has been concluded that more than this value of fructose may have inverse effect on the uric acid level and its role as an antioxidant may become inversed. Therefore, it is suggested from our study that further work need to be done on the effect of fructose on uric acid levels in human.
